Stemming out of a new PML era?
The promyelocytic leukaemia protein PML is a growth and tumour suppressor inactivated in acute promyelocytic leukaemia (APL). Recent evidence indicates that PML plays a tumour-suppressive role in cancer of multiple histological origins. However, it is only very recently that PML growth-suppressive functions have been implicated in regulating physiological processes and tissue homoeostasis. In particular, it has been shown that PML is one of the key cell-cycle regulators controlling stem cell function in multiple tissues, from the blood to the brain. As a consequence, PML loss has an impact on tissue development and maintenance of stem cell pools. In addition, new data suggest that PML regulates self-renewal in cancer stem cells. Finally, the oncogenic fusion protein PML/RARalpha, contrary to the conventional view, appears to hijack growth-suppressive pathways to promote transformation of haematopoietic stem cells and to maintain the APL stem cell niche. Overall, these findings not only represent a change in paradigm in the field of PML/APL research, but also contribute to the understanding of fundamental mechanisms underlying stem cell function in vivo. The main objective of this review is to critically discuss the very recent literature on the role of PML in stem cells and tumour-initiating cells. Ultimately, it aims to propose new avenues of investigation.